Identification of cadmium-induced Agaricus blazei genes through suppression subtractive hybridization.
Cadmium (Cd) is one of the most serious environmental pollutants. Filamentous fungi are very promising organisms for controlling and reducing the amount of heavy metals released by human and industrial activities. However, the molecular mechanisms involved in Cd accumulation and tolerance of filamentous fungi are not fully understood. Agaricus blazei Murrill, an edible mushroom with medicinal properties, demonstrates high tolerance for heavy metals, especially Cd. To investigate the molecular mechanisms underlying the response of A. blazei after Cd exposure, we constructed a forward subtractive library that represents cadmium-induced genes in A. blazei under 4 ppm Cd stress for 14 days using suppression subtractive hybridization combined with mirror orientation selection. Differential screening allowed us to identify 39 upregulated genes, 26 of which are involved in metabolism, protein fate, cellular transport, transport facilitation and transport routes, cell rescue, defense and virulence, transcription, and the action of proteins with a binding function, and 13 are encoding hypothetical proteins with unknown functions. Induction of six A. blazei genes after Cd exposure was further confirmed by RT-qPCR. The cDNAs isolated in this study contribute to our understanding of genes involved in the biochemical pathways that participate in the response of filamentous fungi to Cd exposure.